The paper analyses academic journal quality and impact using quality weighted citations that are based on the widely-used Thomson Reuters ISI Web of Science citations database (ISI). A recently developed Index of Citations Quality (ICQ), based on quality
Introduction
It is widely accepted that an objective assessment of the quality, impact and influence of academic journals should be based on quantifiable bibliometric Research Assess-ment Measures (RAMs). Most well-known and influential RAMs are based on alternative transformations of citations data. The citations data may be based on total citations or they may be weighted by quality, as defined according to some quantifiable measure.
One of the leading databases for generating RAMs to evaluate research performance and quality is the Thomson Reuters ISI Web of Science (2013) database (hereafter ISI). It would be safe to state that ISI is the benchmark against which other databases, such as SciVerse Scopus, Google Scholar and Microsoft Academic Search, are compared. Although there are important and widely-accepted caveats regarding the methodology and data collection methods underlying any citations database, including ISI, the ISI citations database is certainly one of the most widely-accessed sources of citations-based RAMs.
The use of any RAM based on citations data presumes that journals would prefer to have a higher number of citations, and hence greater impact and influence, in general. In this context, the most well known citations measures are the ISI 2-year impact factor (2YIF) and 5-year impact factor (5YIF). However, both of these RAMs include journal self citations. Self citations do not necessarily reflect any bias in citationsbased RAMs, but it may reasonably be argued that some, if not many, journals self inflate the number of citations through coercive practices. ) and CHANG et al. (2011 , among others, have argued that disproportionate journal self citations, which may arise from the editorial practices of journals or through pressure from the publishers of journals, can inflate and distort the impact factor of a journal. The latter type of journal self citation is widely regarded as coercive behaviour, and hence is unprofessional.
New RAMs have been developed in recent years to try to reduce the effects of coercive journal self citations. For example, impact factors that exclude journal self citations can be constructed, although this has the effect of reducing impact factors, which is generally unappealing to editors and publishers of journals. RAMs that exclude journal self citations include the Eigenfactor and Article Influence scores, which will be discussed in the next section. It is widely accepted that journal editors, publishers and publishing authors would prefer to have higher Eigenfactor and Article Influence scores, in general, than lower.
The paper follows closely the outline of CHANG and MCALEER (2014), who suggested a new RAM, namely an Index of Citations Quality (ICQ) that is based on quality weighted citations data. They also applied their new measure to the top 500 journals, selected on the basis of the 2-year impact factor (2YIF), in each of the Sciences and Social Sciences.
In this paper it is shown that ICQ is a useful additional measure to 2YIF and other well known RAMs available in ISI for the purpose of evaluating journal impact and quality, as well as ranking, of Economics and Econometrics journals as it contributes information that has a very low correlation with the information contained in alternative well-known RAMs. Among other findings, the top Econometrics journals have some of the highest ICQ scores in the ISI category of Economics.
The plan of the remainder of the paper is as follows. In Section 2, alternative Research Assessment Measures (RAMs) for total citations and quality weighted citations are discussed. In Section 3, the recently developed Index of Citations Quality (ICQ) is discussed. Section 4 presents an analysis of rankings based on quality weighted citations for the top 276 economics journals and the top 10 econometrics journals in the ISI Economics category. Some concluding remarks are given in Section 5.
RAMs for Total Citations and Quality Weighted Citations
The Thomson Reuters ISI Web of Science (2013) is perhaps the most widely-used citations database for evaluating journal impact and quality. As discussed in, for example, ), CHANG, MAASOUMI and MCALEER (2014 ), and CHANG, MCALEER and OXLEY (2011a , among others, the RAMs are intended as descriptive statistics to capture journal impact and performance, and are not based on a theoretical model. These authors have emphasized that there is no optimization or estimation required to calculate the alternative RAMs that are based on citations data. With two exceptions, namely Eigenfactor and Article Influence, existing RAMs are reported separately for the Sciences and Social Sciences.
The definitions and descriptions of the RAMs discussed in this paper have been analysed critically in, for example, MCALEER (2013, 2014) and CHANG, MAASOUMI and MCALEER (2014) . The annual RAMs given below are calculated for a Journal Citations Reports (JCR) calendar year, which is the year before the annual RAMs are released. For example, the RAMs were released in late-June 2013 for the JCR calendar year 2012.
As the definitions of the RAMs that are used in this paper may not be widely known, they are reproduced below to facilitate ease of presentation. Although 2YIF is not required for purposes of calculating the new Index of Citations Quality (ICQ) of , 2YIF is included as it is the most widely-used RAM and also to facilitate comparisons with the rankings based on ICQ.
(1) 2-year impact factor including journal self citations (2YIF):
The classic 2-year impact factor including journal self citations (2YIF) of a journal is typically referred to as "the impact factor", is calculated annually, and is defined as "Total citations in a year to papers published in a journal in the previous 2 years/Total papers published in a journal in the previous 2 years". It is widely held in the academic community, and certainly by the editors and publishers of journals, that a higher 2YIF is better than lower.
(2) 5-year impact factor including journal self citations (5YIF):
The 5-year impact factor including journal self citations (5YIF) of a journal is calculated annually, and is defined as "Total citations in a year to papers published in a journal in the previous 5 years, including journal self citations"/"Total papers published in a journal in the previous 5 years." It is widely held in the academic community that a higher 5YIF is preferred to lower. The Eigenfactor score (see BERGSTROM (2007) , , BERGSTROM, WEST and WISEMAN (2008) ) is calculated annually (see www.eigenfactor.org), and is defined as: "The Eigenfactor Score calculation is based on the number of times articles from the journal published in the past five years have been cited in the JCR year, but it also considers which journals have contributed these citations so that highly cited journals will influence the network more than lesser cited journals. References from one article in a journal to another article from the same journal are removed, so that Eigenfactor Scores are not influenced by journal self-citation." The value of the threshold that separates 'highly cited' from 'lesser cited' journals, as well as how the former might 'influence the network more' than the latter, are based on the Eigenfactor score of the citing journal. Thus, Eigenfactor might usefully be interpreted as a quality weighted citations score, or a "Journal Influence" measure, namely "Total citations, excluding journal self citations, in the previous 5 years, weighted by journal quality" (see CHANG, MAASOUMI and MCALEER (2014)). A higher Eigenfactor score would be preferred to lower. WEST and WISEMAN (2008) ) measures the relative importance of a journal's citation influence on a per-article basis. Despite the misleading suggestion of measuring "Article Influence", as each journal has only a single "Article Influence" score, this RAM is actually a "Journal Influence per Article" score (see CHANG, MAASOUMI and MCALEER (2014) ). Article Influence is a scaled Eigenfactor score, is calculated annually, is standardized to have a mean of one across all journals in the Thomson Reuters ISI database, and is defined as "Eigenfactor score divided by the fraction of all articles published by a journal in the previous five years", or equivalently, "Total citations, excluding journal self citations, in the past 5 years, weighted by journal quality, divided by the fraction of all articles published by a journal". A higher Article Influence would be preferred to lower.
3. An Index of Citations Quality (ICQ) WILHITE and FONG (2012) and OXLEY (2013) , among others, have argued that the pervasive practice of coercive journal citations by both editors and publishers can and does distort the inherent meaning and interpretation of journal impact and influence. The exclusion of journal self citations is one, though not the only, reason for the development of new RAMs such as Eigenfactor and Article Influence (AI) scores to measure journal impact and influence.
The definitions of the RAMs in the previous section show that a 5-year period is used to calculate 5YIF, Eigenfactor and AI. As 5YIF includes journal self citations and does not weight citations by quality, whereas Eigenfactor and AI exclude journal self citations and use quality weighted citations, it is clear that there are significant differences between 5YIF, on the one hand, and Eigenfactor and AI, on the other. suggested the following Index of Citations Quality (ICQ) as a new RAM, wherein it is regarded as obvious that a higher ICQ would generally be preferred to lower:
Definition: Index of Citations Quality (ICQ) ICQ = AI / 5YIF = Quality Weighted Citations / Total Citations = "Quality weighted citations in the past 5 years, excluding journal self citations" / "Total citations in the previous 5 years, including journal self citations"
The next section calculates ICQ for the top 276 Economics journals in the ISI category of Economics, and a subset of the top 10 Econometrics journals, for which there are data on both 5YIF and AI, compares the correlations among 2YIF, 5YIF, Eigenfactor, AI and ICQ, and calculates the correlations between the rankings based on 2YIF and ICQ. Although 2YIF is not used in the calculation of ICQ, 2YIF is nevertheless presented because it is the most widely-used RAM from ISI.
Analysis of Rankings based on Quality Weighted Citations for the Top 276 Economics and Top 10 Econometrics Journals
For purposes of ranking journals by ICQ, data were downloaded from ISI on 2YIF, 5YIF, Eigenfactor and AI for the 333 journals in the ISI category of Economics. observed that the leading 21 journals, and 24 of the leading 25 journals, of the top 500 journals in the Social Sciences, for which there are 3,047 Journals, were from the Economics category. The journal acronyms are taken from ISI, and the data were downloaded from ISI on 21 February 2014. As 57 of the 333 journals in Economics do not have data on both 5YIF and AIs, these journals are deleted to obtain the top 276 Economics journals and a subset of the top 10 econometrics journals (see Tables 1 and 2 ).
The rankings of journals in Tables 1 and 2 are based on ICQ. It is noted from Table 1 for the top 276 Economics journals that the mean ICQ is 0.679, its standard deviation is 0.37, its range is (0.058, 1.772), the means of 2YIF and 5YIF are 1.151 and 1.506, respectively, and the mean AI is 1.236. Compared with the 2YIF rankings, the largest jump in the rankings according to ICQ is 265, with only one journal increasing its ranking by more than 200 of the possible maximum of 275 positions. The largest drop in rankings from 2YIF to ICQ is 248, with 10 journals dropping by more than 200 positions. It is clear that rankings according to ICQ and 2YIF lead to very different outcomes.
In comparison with Economics, it can be seen from Table 2 for the top 10 Econometrics journals that the mean ICQ is much higher at 1.255, its standard deviation is lower at 0.262, its range is much smaller at (0.862, 1.687), the mean 2YIF and mean 5YIF are much higher at 1.665 and 2.437, respectively, and the mean AI is considerably higher at 3.162, arising primarily from the highest ranked journal.
In Table 2 , the ICQ are ranked according to the cohort of the top 10 Econometrics journals and also by the cohort of the 276 Economics journals. It is clear that the top 10 Econometrics journals fare very well in comparison with the top 276 Economics journals as a whole, with 2 journals in the top 5, 5 in the top 30, 8 in the top 50, and all 10 journals in the top 73. The correlations of ICQ Rank and 2YIF Rank for the 276 Economics and 10 Econometrics journals are given in Tables 3 and 5 , respectively. The correlation of the rankings based on ICQ and 2YIF for Economics is 0.302 and for Econometrics it is 0.338. Bearing in mind that the numbers of journals are very different at 276 and 10, respectively, for Economics and Econometrics, the correlations are similar and also quite low. As was shown in CHANG and MCALEER (2014) for the top 500 journals chosen on the basis of 2YIF in both the Sciences and Social Sciences, ICQ is a useful additional RAM to 2YIF for the purpose of ranking journals as it contributes information that has a very low correlation with the information that is contained in 2YIF. Overall, as in CHANG and MCALEER (2014) for the top 500 journals chosen on the basis of 2YIF in both the Sciences and Social Sciences, the low correlations of the 2YIF Ranks and ICQ Ranks, and the relatively low correlations of ICQ with each of 2YIF, 5YIF, Eigenfactor and AI, suggest that ICQ is a useful additional RAM for purposes of evaluating and ranking the impact and quality of the leading journals in Economics and Econometrics.
Concluding Remarks
The paper evaluated the ranking of academic journal quality and impact using the Thomson Reuters ISI Web of Science (2013) citations database (hereafter ISI) for the top 276 Economics and top 10 Econometrics journals which had data on both Article Influence (AI) and 5YIF. The journals were chosen from the ISI Economics category, and were ranked according to the recently developed RAM, namely the Index of Citations Quality (ICQ).
There were considerable differences between the alternative RAMs for Economics and Econometrics, with the impact factors and AI scores being much higher, on average, for the top 10 Econometrics journals than for the top 276 Economics journals. The ICQ scores were also higher, on average, for the Econometrics journals than for their Economics counterparts.
It was shown that ICQ is a useful addition to 2YIF and other well known RAMs for the purpose of evaluating the impact and quality, as well as ranking, of journals as it contributes information that has a very low correlation with the information that is contained in 2YIF and other well known RAMs for both Economics and Econometrics. CHANG and MCALEER (2014) showed that, of the leading journals in the Social Sciences selected on the basis of 2YIF, the journals with the highest ICQ were generally from the Economics category. This paper has shown that a similar comment would also seem to apply to the top Econometrics journals in the ISI category of Economics.
